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FUELWOOD  ASSESSMENT  PROGRAM 


Introduction 


In  a cooperative  effort,  State  and  Private  Forestry's  Resource  Use 
Staff  and  the  Biometrics  Unit  of  the  Minnesota  Department  of  Natural 
Resources  have  developed  a Fuel  wood  Assessment  Program.  This  program  is 
designed  to  measure  the  consumption  of  fuelwood  (in  cords)  used  for 
residential  heating  on  a state-wide  basis.  The  program  consists  of 
a state  wide  telephone  survey  based  on  the  number  of  households  and 
regions  within  the  state.  A standard  form  is  used  for  the  phone 
survey  questionnaire  which  is  adaptable  to  all  states  (see  appendix, 
pages  20  and  21).  Modifications  of  the  questionnaire  are  possible 
allowing  a degree  of  flexibility  in  the  survey. 

Within  the  past  three  years  Fuelwood  Assessments  have  been  completed 
in  the  states  of  Minnesota,  Missouri,  Wisconsin,  Michigan's  Upper 
Penninsula,  New  Jersey,  Maryland  and  New  York  with  more  states 
scheduled  this  year.  Basic  survey  procedures  are  summarized  in  this 
report  with  more  detailed  procedures  included  in  the  appendix  for 
those  interested. 

Information  Derived  From  Printout 


Once  the  survey  is  completed,  the  questionnaires  are  computer  analyzed 
with  the  information  from  the  survey  listed  on  two  computer  printouts. 
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The  information  derived  from  the  printout  is  based  on  survey  units, 
with  each  state  being  divided  into  a maximum  of  nine  units.  Generally, 
these  units  correspond  to  the  Forest  Service  Inventory  Units  plus  the 
major  metropolitan  regions.  Information  is  also  given  according  to 
usage  classes  (major,  secondary  or  recreational  source  of  heat),  and 
burning  facility  (stove,  regular  fireplace,  modified  fireplace,  furnace, 
or  a combination  of  these). 

The  data  in  the  printout  is  listed  in  table  and  pie  distribution  form. 
The  following  is  a list  of  tables  found  in  the  printouts. 

* Tables  for  sample  volume  only 

- Sample  volume  statistics  containing  the  average  volume  of  wood 
burned,  the  standard  deviation,  minimum  and  maximum  cord  values, 
standard  error  of  the  mean,  total  volume  variance  and  coefficient 
of  variation  for  each  unit  and  burning  class. 

- Sample  volume  statistics  containing  the  average  volume  of  wood 
burned,  the  standard  deviation,  minimum  and  maximum  cord  values, 
standard  error  of  the  mean,  total  volume  variance  and  coefficient 
of  variation  for  fuelwood  cut  by  source  and  survey  unit. 

- Sample  volume  statistics  (same  statistics  as  above)  for  residence 
and  second  home  by  survey  unit  by  type  of  wood  (roundwood  verses 
industrial  waste). 

- Sample  volume  statistics  (same  statistics  as  above)  for  fuelwood 
used  for  pleasure  from  major  source  of  heat  and  supplementary 
source  of  heat  and  supplementary  source  of  heat. 
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- Sample  volume  statistics  (same  statistics  as  above)  for  fuelwood 
cut  by  ownership  and  survey  unit. 

- Number  of  samples  that  used  fuelwood  by  survey  unit  and  use  class. 

- The  length  of  period  in  which  user  burned  fuelwood  by  unit  and 
use  class. 

Total  sample  volume  used  for  first  home  by  survey  unit. 

Total  sample  volume  used  for  second  home  by  survey  unit. 

Total  sample  volume  (first  and  second  homes)  by  unit  in  cords. 

- Pie  distribution  of  volume  used  for  first  home  by  unit. 

- Pie  distribution  of  volume  cut  by  survey  unit. 

- Pie  distribution  of  volume  purchased  by  survey  unit. 

-Pie  distribution  of  volume  grouped  by  facility. 

- Pie  distribution  of  volume  for  first  home  by  use  classes. 

- Frequency  bar  chart  of  number  of  phone  calls  used  fuelwood 
by  unit. 

- Frequency  bar  chart  of  sample  volume  by  burning  facility. 

- Frequency  bar  chart  of  sample  volume  for  first  home  by  tree 
length  classes. 

Other  tables  describing  distribution  of  phone  calls  as  they 
relate  to  volumes,  tree  length,  hurning  class,  etc. 


3 


* Tables  for  expanded  data  for  entire  state  include: 


- Estimated  total  represented  households  burned  fuelwood 

- Estimated  total  fuelwood  volume  (in  cords)  used  for  first 
home  heating. 

- Total  volume  estimated  (in  cords)  by  species  and  use  class 
for  each  survey  unit. 

- Total  facilities  used  by  facility  and  use  class  for  each 
survey  unit. 

- Total  households  planning  to  install  facilities  by  survey 
unit. 

- Total  cords  used  for  first  home. 

- Total  households  used  wood  for  second  home. 

- Total  combined  volume. 

* For  examples  of  tables  taken  directly  from  the  printout,  check 
in  the  appendix. 

State  and  Federal  Responsibilities 

Since  the  fuelwood  assessment  is  a cooperative  effort,  the  participating 
state,  State  and  Private  Forestry  and  Minnesota  Department  of  Natural 
Resources  have  specific  responsibilities. 
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State  and  Private  Forestry  will  provide: 


1.  The  services  of  a technician  to  assist  in  the  selection  of 
phone  numbers  and  to  train  the  interviewers.  The  technician 
spends  two  weeks  at  the  state  forester's  office. 

2.  The  questionnaires  are  provided  by  State  and  Private  Forestry 

— Flexibility  is  built  into  the  program:  State  and  Private 

Forestry  will  try  to  satisfy  the  states  need  based  on  cost 
and  time  constraints. 

Participating  States  will  provide: 

1.  A current  population  census  of  the  state  with  figures  for 
the  number  of  households. 

2.  Recent  editions  of  phone  directories  used  in  the  state. 

3.  Hire  interviewers  to  work  between  the  hours  of  6:00  to 
9:30  pm.  Forestry  students  are  well  suited  to  work  on  this 
project.  Touch  phones  are  much  faster  than  conventional 
dial  models.  Also,  the  interviews  go  smoother  if  each  inter- 
viewer is  placed  in  a separate  office. 

4.  States  need  to  insure  access  to  their  WATTS  line  during 
evening  hours. 
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Minnesota  Department  of  Natural  Resources  will  provide: 


1.  Dr.  Chen  of  Minnesota  Department  of  Natural  Resources  will 
apportion  the  sample  size  by  unit  and  county.  States  are 
averaging  2,000  - 2,500  calls  thus  far. 

2.  Card  punching,  verification,  computer  time  and  printing  of 
tables  will  be  done  on  a cost  basis  for  participating  states. 


Cost 


The  total  cost  of  a Fuelwood  Assessment  is  approximately  $6,000 
varing  on  the  number  of  samples  needed  and  modification  of  the 
questionnaire.  Detailed  cost  information  is  in  the  Appendix 
(pages  25,  26,  and  27). 

Sampling  Techniques 

The  fuelwood  assessment  is  a statewide  phone  survey  dependent  on 
the  number  of  households  within  the  state.  The  current  population 
census  is  used  to  determine  the  sample  size.  However,  the  number 
of  samples  depend  on  many  factors.  See  appendix  (page  22) 
for  details  on  sample  size  collection  and  an  example  using 
Minnesota's  survey. 

Stratified  random  sampling  has  been  used  in  past  surveys  to  collect 
the  phone  numbers.  The  phone  numbers,  based  on  the  sample  size, 
are  drawn  from  the  current  phone  books  with  all  duplicated  books 
and  numbers  eliminated.  Only  residential  households  are  called. 
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If  a number  is  busy  or  no  answer  the  next  number  down  is  called 
until  a household  is  contacted.  The  selection  of  phone  numbers  is 
a lengthy  part  of  the  survey.  The  technician  will  take  between  2 
and  7 days  to  complete  phone  number  selection  depending  upon 
number  of  books  and  duplications.  (For  detailed  phone  number 
collection  procedures  see  appendix  pages  23  and  24.) 

Once  the  phone  numbers  have  been  selected  the  interviewers  begin 
calling.  On  the  average,  each  interviewer  will  make  approximately 
10  calls  an  hour  with  each  interview  lasting  approximately  six 
minutes.  Calling  will  take  between  two  and  three  weeks  depending 
on  the  number  of  interviewers.  Accuracy  statistics  from  the 
survey  for  state  wide  figures  will  be  at  the  95%  level  of  con- 
fidence; unit  statistics  will  exceed  the  90%  level  of  confidence. 

Results 


The  data  included  in  this  section  from  the  states  of  Minnesota,  Wisconsin 
Michigan,  Missouri,  New  Jersey,  Maryland  and  New  York,  have  been  con- 
densed from  the  computer  printouts.  Data  is  listed  in  table  for  with 
the  survey  units  totaled  giving  statewide  statistics.  The  sample  size, 
number  of  households  within  the  state,  number  of  households  using  fuel- 
wood,  and  the  volume  (in  cords)  of  fuelwood  consumed  is  summarized  in 
the  first  table  of  data. 

Tables  1 thru  7 summarizes  data  from  all  8 studies.  The  information 
collected  from  these  tables  have  shown  some  similarities  among  the  states 
Some  of  these  similarities  are  listed  on  the  following  page: 
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Approximately  25.3%  (wtd  mean)  of  the  households  within  each  state 
use  fuelwood  for  residential  heating  with  3.0%  of  the  households 
of  the  seven  most  recent  studies  (MI  not  included)  planning  on  in- 
stalling facilities  in  the  near  future.  On  the  average,  77.1%  of 
wood  burned  was  cut  by  the  residents  themselves  with  22,9%  pur- 
chasing their  fuelwood. 

In  these  most  recent  studies,  households  cutting  wood  tend  to  get  fire- 
wood off  private  land  (83%)  from  dead  standing  trees  (58%).  The  majority 
of  the  rest  of  the  trees  came  from  live  standing  trees  (23%),  with  logging 
residue,  rural  and  agricultral  land  clearing  and  residential  land  clearing 
(6%)  accounting  for  the  rest  of  the  volume.  Six  percent  of  firewood 
comes  from  state  land  and  6%  from  federal,  county  and  others.  This 
low  figure  of  firewood  from  state  land  may  be  affected  by  a small  number 
of  firewood  permits  available  from  state  land.  During  the  interviews, 
the  public  commented  they  tried,  and  would  like,  to  get  a firewood 
permits  but  weren't  able  to  get  one. 

When  comparing  the  estimated  number  of  facilities  for  each  state  (all  eight 
studies  analyzed),  61.6%  of  the  people  use  a regular  or  modified  fireplace, 
23.3%  use  a stove,  and  4.6%  use  a furnace  to  heat  their  homes.  The  other 
categories  (stove  and  regular  fireplace,  stove  and  modified  fireplace, 
stove  and  furnace,  fireplace  and  furnace)  make  up  the  other  10,5%,  Of  the 
households  planning  to  install  burning  facilities  (MN  1980,  NY,  NJ,  MD  only) 
33%  will  be  installing  stoves,  28.6%  regular  fireplaces,  15,7%  modified 
fireplaces  and  10.0%  furnaces. 
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In  eight  studies  that  are  completed,  (MI  not  analyzed),  hardwood  made  up 
96.5%  of  the  sample  volume  (wtd.  ave.),  with  3.5%  being  softwood.  The 
type  of  wood  utilized  depends  on  the  availability  of  a species  within  the 
state.  Oak  has  ranked  high  in  species  use,  however  a higher  percentage  of 
burners  use  a variety  of  hardwoods  not  being  able  to  distinguish  the 
difference  between  species. 
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TOTAL  HOUSEHOLDS  PLANNING  TO  INSTALL  FACILITIES 
FOR  6 RESIDENTIAL  FUEL WOOD  STUDIES  (1979-1981) 


State 

Type  of  facility 

Number 

Percent 

Estimated  overall 

the  plan  on  in- 

of 

of 

% of  population 

stal 1 i nq 

house  hoi ds 

total 

plan  on  install inq 

Minnesota  (1979) 

Stove 

4,392 

.4 

F. 

5,893 

.5 

Fn. 

4,726 

.4 

TOTAL 

15,011 

1.3 

1.3 

Missouri  (1980) 

Stove 

29,547 

1.8 

R.F. 

17,450 

1.1 

Fn. 

5,899 

.4 

TOTAL 

52,896 

3.3 

3.3 

Wisconsin  (1980) 

Stove 

15,626 

.9 

F. 

5,748 

.3 

Fn. 

20,693 

1.2 

TOTAL 

42,067 

2.4 

2.4 

Minnesota  (1980) 

Stove 

20,514 

39.4 

R.F. 

7,358 

14.1 

M.F. 

7,740 

14.9 

Fn. 

7,405 

14.2 

S.R.F. 

3,309 

6.3 

S.M.F. 

1,346 

2.6 

S.Fn. 

3,161 

6.1 

F.Fn. 

1,250 

2.4 

TOTAL 

52,083 

100.0 

3.6 

New  Jersey  (1981) 

Stove 

33,459 

31.7 

R.F. 

57,004 

54.2 

M.F. 

7,218 

6.9 

Fn. 

536 

.5 

S.R.F. 

7,188 

6.8 

TOTAL 

105,405 

100.0 

4.0 

New  York  (1981) 

Stove 

62,961 

34.7 

R.F. 

32,734 

18.0 

M.F. 

32,827 

17.5 

Fn. 

28,310 

15.6 

S.R.F. 

13,994 

7.7 

S.M.F. 

3,852 

2.1 

S.Fn. 

6,442 

3.5 

F.Fn. 

1,584 

0 
• ~J 

TOTAL 

181,704 

100.0 

2.9 

Maryland  (1981) 

Stove 

8,446 

18.0 

R.F. 

21,315 

45.4 

M.F. 

12,206 

26.0 

Fn. 

731 

1.6 

S.R.F. 

4,227 

9.0 

TOTAL 

46,925 

100.0 

2.3 
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TOTAL  HOUSEHOLDS,  VOLUME,  AVERAGE  VOLUME  PER  USER  FOR  EACH  STATE  BY  USE  CLASS 
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TOTAL  HOUSEHOLDS,  VOLUME  AND  AVERAGE 
VOLUME  PER  USER  FOR  EACH  STATE  BY  USE  CLASS 


STATE 

USE 

Major  source 
of  heat 

CLASS 

Supplement  source 
of  heat 

PI easure 

Minnesota  (1980) 
Total  households 
Total  volume 
Ave.  vol . per  user 

119,500 

728,553.9 

6.1 

189,370 
457,235 . 5 
2.4 

170,234 

120,802.7 

.7 

New  Jersey  (1981) 
Total  households 
Total  volume 
Ave.  vol . ner  user 

92,027 

300,507.1 

3.3 

298,349 

485,737.9 

1.6 

222,900 

200,435.5 

.9 

New  York  (1981) 
Total  households 
Total  volume 
Ave.  vol . per  user 

302,285 

1,639,731 

5.4 

566,784 

1,274,063 

2.25 

489,939 

331,621.0 

.7 

Maryland  (1981) 
Total  households 
Total  volume 
Ave.  vol . per  user 

84,756 

346,311.9 

4.1 

272,763 

442,710.7 

1.62 

211,482 

153,015.2 

.7 
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NUMBER  OF  SAMPLES  AND  VOLUME  (IN  CORDS)  FOR  EACH  POPULATION  UNIT  FOR  EACH  STATE 
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TOTAL  ESTIMATED  VOLUME  (IN  CORDS)  BY  SPECIES  AMD  FACILITY  FOR  8 RESIDENTIAL  FUELWOOD  STUDIES  (1979-1981) 
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Minnesota  (1980)  New  Jersey  (1981)  New  York  (1981) 
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Mary! and 
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Conclusion 


The  Fuelwood  Assessment  Program  has  gone  well  for  the  past  three  years. 
The  questionnaire  and  computer  printout  has  been  modified  to  accommodate 
several  suggestions  from  participating  states.  Presently  Minnesota 
Department  of  Natural  Resources  is  in  the  process  of  writing  a final 
questionnaire  form  which  should  adequately  cover  each  states  need. 

A final  computer  program  has  been  developed  by  Dr.  Chen  of  Minnesota 
DNR  which  lists  the  data  in  a meaningful  and  informative  way. 

The  possible  uses  of  the  Fuelwood  Assessment  Program  are  tremendous. 

By  surveying  a state  every  few  years,  a state  will  be  able  to  establish 
trends  in  the  use  of  firewood  for  residential  heating.  This  program 
can  be  used  as  an  efficient  tool  in  planning  firewood  permit  program 
from  public  lands  or  for  estimating  the  volume  (in  cords)  of  wood  which 
will  be  demanded  in  a future  year  for  residential  heating. 

Private  industry  may  be  interested  in  the  facilities  used  to  follow 
the  demand  for  wood  burning  facilities.  Logging  operations  may  also 
be  interested  in  knowing  the  percentages  of  households  willing  to  buy 
logging  residue  to  see  if  it  may  be  profitable  and  feasible  to  start 
selling  residue. 

The  possibilities  of  this  program  are  vast.  The  information  deriyed 
from  the  survey  is  important  in  determining  on  a state  basis  the 
volume  of  wood  being  consumed  for  residential  heating. 
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APPENDIX 


— 


Have  you  recently  installed  or  do  you  plan  on  installing  wood 
burning  facilities?  (l=yes,  2=no)  — 


[f  answer  "no"  to  all  the  above  items,  end  interview 

5.  What  type  of  facility  do  you  have  to  burn  wood? 

• l=stove  3 —mod i f ied  fireplace 

2=  regular  fireplace  4=furnace 


5=162 

6=16.3 


7=164 

8=2  or  3,  64 
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6.  Brand  name  of  burning  facility:  _____ 

7.  How  many  years  ago  did  you  first  turn  wood? 

Code:  (l=last  year,  2=2  yrs,  3=3  yrs,  4=4-5  yrs,  5-6+  yrs)  

fi  Do  vou  bum  wood  as:  (code  one  response  only) 

' code-^  l=Major  source  of  heat  (primary  heat  source  with  another  fuel  for  back-up) 
2=Supplementary  source  of  heat  (used  as  back-up  system) 

3=For  pleasure,  ONLY  — — 

9 If  vou  bum  wood  for  both  heating  and  pleasure,  what  % of  the  volume 

of  wood  is  burned  strictly  for  pleasure?  (leave  blank  if  bum  for  Dleasure  only) 
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10.  What  % of  your  fuelwood  do  you  cut  ycurself?  (blank  - 0%,  99  100%) 

11. 


20-21 

22-23 


If  you  purchase  fuelwood,  what  length  is  the  wood?  __  u 

Code:  1=16"  3=4'  3=8'  (°r  100")  7=random/mixed  roundvood  9=NOT  purchased 

2=2'  4=6'  6=tree  length  8=random/mixed  slabs,  edgings  , 


24 


12. 


13. 


14. 


B 


If  you  cut  fuelwood,  what  % of  the  volume  is  harvested  frcm:  (Round  to  nearest  ten  percent) 
, /n\  rV'ck'i  trees , st^rvdiriQ  or  dc^n 

(A)  Live,  standing  trees  (B)  r630,  rlearina 

(C)  Tops  and  trees  remaining  after  logging  (D)  Rural  and  gi 

(E)  Residential  and  Urban  land  clearing  and  tree  removal 

Code:  ( blank  =0% , 1=10%,  2=20%,  ....  9=90  or  100%)  - 25-29 

If  vou  cut  fuelwood, what  % of  the  volume  is  harvested  from: 

(A)  Private  land  (C)  County  lard  !E)  Other/Don  c m 

(B)  State  land  (D)  Federal  land 

Code:  (blank=0%,  1=10%,  2=20%,  ...,  9=90  or  100%)  


30-34 


If  you  cut  fuelwood,  what  county  is  host  of  the  wood  harvested  fran? 

County: 


35-37 


name 


rn 


□ 


t~~i 


17.  What  volume  of  wood  did  you  use  last  year,  to  the  nearest  1/10  standard  cord 
for  each  location  and  type  of  wood?  (If  none,  leave  blank) 

Code:  (i.e.  2.5  cords  = 025,  3 cords  = 030) 


Residence 
Second  Home 


Roundvood 

Industrial  Residue — . 

Roundwood  Ind 

. Res idue 

57-62 



> 

63-68 

1 

— 
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ITEM 

COLUMJ 

REMARKS 

;i ce  Use  Oily" 

n/a 

As  each  interview  is  initiated,  record  the  phone  # (including  area  code);  initial  and  date 
each  form.  If  any  questions  arise,  they  can  more  easily  be  resolved. 

ning  Season 

1-2 

This  survey  is  for  the  79-80  heating  season,  code  "80". 

ite  ID 

3-4 

Each  state  is  assigned  a unique  identification  number.  A list  is  attached  (i-W  is  code  "27") 

rvey  Unit 

5 

I 

Each  state  is  divided  into  forest  survey  units.  See  attached  map  and  list  of  counties. 

pulation  Unit 

</ 

During  interview,  find  cut  what  town  and  county  respondent  resides.  In  sere  cases  you 
. may  have  to  ask  respondent. 

i 

(1)  = Rural,  less  than  2,500  population 

l 

(2)  = Small  town,  2,500-10,000  population 

(3)  = Large  town,  10,000-100,000  population 

(4)  = Vcryilarge  town,  more  than  100,000  population 
- See  attached  list  with  population  figures. 

,'ounty 

7-9 

See  attached  list  of  towns  by  county,  and  county  codes  (In  t-tJ,  column  7 » "0")  . 

Survey  t w/in 

10-12 

This  is  an  identification  # for  each  interview.  They  will  be  numbered  consecutively 

Co. 

within  county,  and  will  be  done  just  prior  to  keypunching. 

0 1 

13 

These  questions  establish  whether  a respondent  bums  wood,  or  plans  to  bum  wood  in 

Q 2 

14 

the  future.  The  wording  of  0 4 is  dependent  on  the  responses  of  the  preceding  ques- 

0 3 

15 

tions.  If  they  do  not  have  facilities  (Q  1 = no)  ask  "...  do  you  plan  if  Q 1 

0 4 

16 

= yes,  ask  "have  you  recently  

If  it  is  established  that  the  respondent  doesn't  have  facilities  or  didn't  bum  wood 
last  year  or  intend  to  bum  this  year,  end  interview.  If  they  recently  installed 
equipment  tut  didn't  burn  last  year  (0  2=  no,  Q 3 = yes)  find  out  the  type  of 
facilities  (Q  5 & Q 6)  then  end  interview. 

C 5 

17 

A modified  fireplace  includes  inserts,  heat  exchangers,  etc.,  any  equipment  which  has 
been  added  to  a regular  fireplace  to  increase  the  heating  capacity. 

0 6 

n/a 

This  item  will  not  be  coded,  but  should  be  obtained  from  respondent.  If  unknown, 
write  "unknown". 

0 7 

18 

C 8 

19 

Code  only  OLD  response.  Probe  for  response. 

1 = MAJOR:  one  main  source  of  heat  in  the  ham?,  may  have  another  fuel  system  for 

back-up  purposes,  more  than  50\>  household  heat  from  wood, 

2 = SUPPLEMENTARY : wood  is  used  as  a back-up  system,  with  another  fuel  providing 

tiie  main  source  of  heat,  50%  or  less  of  the  household  heat  frem  wood. 

3 = PLEASURE:  this  is  the  recreational  burner  - they  nay  get  seme  heating  benefits, 

but  do  not  rely  cn  wood  as  heating  system. 

0 9 

20-21 

If  a person  says  they  burn  both  for  pleasure  and  heat  it  is  important  to  determine 
the  volume  percentages  of  each.  Determine  the  volume  % of  wood  burned  for  recreational 
purposes  (i.e.  sitting  around  fire  with  company,  popcorn,  etc.)  Probe  for  response. 

0 10 

22 

o n 

23 

If  respondent  is  unsure  of  length,  probe  for  response.  If  still  unsure,  code  as 
random  length. 

0 12 

24-28 

Do  not  leave  any  columns  blank.  Code  municipal  land  as  (E) : other. 

0 13 

29-33 

0 14 

34-36 

If  more  than  1 county  is  identified,  write  both  down  on  the  form,  but  code  the  ccunty 

where  the  majority  of  the  wood  is  harvested.  Probe  for  response  (determine  a nearby 
town  or  landmark  if  unknown)  . See  attached  county  codes. 

0 15 

37-52 

Put  the  proper  code  in  the  appropriate  box.  Probe  for  response.  If  unknown,  determine 
whether  hardwood  or  softwood,  then  code  as  a mixed  hardwood  (col.  4 4 “9)  or  mixed 
softwoods  (col.  50=9).  In  MN,  Col.  51  = TAMARACHK. 

0 1G 

53-55 

Probe  for  response,  determine  town  or  landmark  if  unknown.  Sec  attached  county  codes. 

0 17 

56-67 

Take  care  to  get  accurate  measurements.  Probe  for  response.  If  the  volume  in  stan- 
dard cords  is  unknown,  record  response  in  workspace  provided  and  use  conversion 
factors  to  code  the  volume  in  1/10  cords.  See  attached  conversion  factors,  additional 
factors  will  be  developed  as  needed, 
for  round-wood  use  128  ft^/cord 
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Forestry  1/21/81 


Number  of  Samples  Needed  for  Fuelwood  Demand  Assessment 


The  number  of  samples  taken  for  a statewide  fuelwood  assessment  are  dependent 
on  many  factors.  The  following  are  seme  of  the  more  important  factors  in 
determining  the  number  of  samples  needed: 

(A)  The  amount  of  time  and  money  available  to  complete  survey, 

(B)  The  level  of  accuracy  desired, 

(C)  The  expected  level  of  variation  among  volume  burned  per  user  within 
use  class, 

(D)  The  expected  percentage  of  households  that  turn  wood, 

(E)  Method  of  sampling  to  be  used. 


The  following  is  a formula  for  simple  random  sampling  prior  to  a fuelwood  survey 
in  order  to  estimate  the  number  of  samples  needed  that  bum  wood  in  a use  class 
statewide: 


n = 


A 

where:  CV 


sample  Coefficient  of  Variation  in  per- 
centage 

sample  standard  deviation x 

avg . cords  per  user  who  burn  wood 


t = students  t-value  (t=2  for  sample  size 
i 30  and  95%  confidence  level) 


E = desired  level  of  precision  in  percent 


There  are  3 use  classes  in  the  1981  survey  form  (1/20/81) , including  users  who 
(1)  bum  wood  as  a major  heat  source,  (2)  bum  wood  as  a supplementary  heat 
source,  and  (3)  bum  wood  for  pleasure  only. 

Based  on  the  Minnesota  situation,  the  following  assumptions  have  been  made: 

(A)  An  accuracy  of  10%  with  a 95%  level  of  probability  desired, 

(B)  75%  CV,  the  variability  between  volume  burned  (cords/user)  within 
each  use  class, 

(C)  The  same  CV  within  all  use  classes  (for  simplicity  only) , 

(D)  One-third  of  the  households  in  the  state  bum  wood, 

(E)  5 survey  units  in  the  state. 

(2  x 75^2 

n = lo  J = 225  households  that  bum  wood  within  a use  class  statewide 

In  the  Minnesota  case,  225  households  that  bum  wood  are  desired  in  each  use  class. 
Ihere  are  3 use  classes,  therefore. 


3 x 225  = 675  samples  (households)  that  bum  wood  cure  needed  statewide. 


Since  experience  showed  that  an  average  of  1/3  of  the  households  bum  wood, 

675  7 .33  = 2,045  total  samples  are  needed  statewide.  This  includes 

households  that  bum  wood  and  those  that  don't  bum  wood. 


Minnesota  has  5 survey  units,  therefore, 

2,045  7 5 = 409  total  samples  are  needed  in  each  survey  unit. 

Note:  The  total  samples  needed  in  a survey  unit  can  vary  with  the  % of  households 

that  burned  wood  and  the  other  factors  mentioned  above. 

One  way  of  deriving  total  samples  needed  for  a survey  unit  is: 

Total  samples  needed  c /Total  » of  households  in  the  survey  unit\  Total  samples 

for  a survey  unit  = VTotal  # of  households  statewide  ) x statewide 

If  the  calculated  total  samples  needed  for  a survey  unit  is  less  than  200,  we  may  want 
to  take  200  samples  for  this  lew  population  survey  unit. 
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Collection  Procedures  for  Phone  Numbers 


1.  Collect  all  current  phone  directories  within  the  state. 

2.  Eliminate  all  duplicated  books  and  numbers;  eliminate  all  out 
of  state  numbers. 

3.  Estimate  the  total  number  of  residential  numbers  in  each  book 
(See  ruler  method  at  end  of  section).  Record  the  number  of 
pages  per  book. 

4.  Determine  the  number  of  calls  to  be  made  from  each  book  and 
the  interval  per  call  by  the  following  equations: 

a)  Total  residential  numbers  in  all  books  = interval  per  call 

Sample  Size 

b)  Number  of  residential  phones  per  book  = number  of  calls  needed 

Interval  from  this  book 

c)  Number  of  pages  per  book  = interval  per  call  for  this  book 
Number  of  calls  per  book 

5.  The  nth  in  the  nth  column,  dependent  on  the  interval  per 
call,  is  selected  for  the  call. 
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6.  The  information  is  taped  to  the  front  of  each  phone  book.  The 
interviewers  only  needs  to  check  the  number  of  calls  per  book 
with  the  interval  on  the  front  of  the  book  and  start  calling. 

"Ruler"  Method 


Through  experience  the  simplist  method  to  estimate  total  number  of 
residential  phones  in  a book  is  through  the  ruler  method. 

Using  a ruler,  count  the  number  of  phone  entries  per  inch  on  a few 
pages.  Multiply  the  average  number  of  listings  per  inch  by  the 
number  of  inches  per  column,  then  multiply  by  the  number  of  columns 
per  page.  This  number  represents  the  total  number  of  entries  per 
page. 

Next,  count  all  empty  spaces  and  non-residential  phone  numbers  on  the 
same  page.  Subtract  these  non-residential  numbers  from  the  total 
number  of  entries  per  page.  This  gives  the  number  of  residential  phone 
listings  per  page. 

Find  the  number  of  residential  phone  numbers  per  page  for  at  least 
10  - 20  pages  to  get  an  average.  Multiply  this  average  by  the  number  of 
pages  in  the  book.  When  counting  the  number  of  pages  per  book,  take 
care  to  subtract  pages  which  contain  adverti sments  and  government 
county,  city  and  state  listings. 
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Other  information  needed: 


The  technician  may  need  to  acquire  the  following  information  for  the 
use  in  the  survey: 

- listing  of  cities  in  alphabetical  order,  within  counties  with 
population  figures. 

- an  address  for  respondents  to  write  requesting  more  information 
concerning  the  Fuelwood  Assessment. 

- fuelwood  and  cord  conversion  sheets. 

- other  information  the  state  may  want,  such  as  an  address  to  write 
for  information  concerning  firewood  programs  from  state  land. 

- map  of  state  divided  into  survey  units  showing  individual  counties. 

Cal  1 ing 


- calls  are  usually  made  between  6:00  and  9:30  pm.  Afternoons  and 
weekends  are  optional  calling  times. 

- questionnaires  are  completed  for  each  answered  call  unless  respondent 
has  no  knowledge  of  household  affairs  (ie.  young  children,  baby 
sitter,  etc.) 

- if  respondent  is  not  familar  with  fuelwood,  conversions  are  made. 


Cost 


The  cost  to  each  state  will  vary  according  to  sample  size,  errors  and 
modifications.  The  sample  size  for  states  thus  far  have  varied  between 
2,000  - 2,500.  The  cost  have  been  averaging  $6,000.00.  On  the  following 
page  is  an  example  of  cost  to  a state  requiring  2,400  calls.  These  costs 
should  only  be  as  an  estimation  of  the  actual  cost. 
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Cost  to  Forest  Service 


Technician  Salary 

$ 

800 

Supervi sion 

360 

Technician  Travel  Expenses 

925 

Forms 

35 

TOTAL 

$2 

,120 

Cost  to  Participating  State 


Interviewers  Salary 

$1,875 

Supervision 

750 

Computer  Expenses 

1,000 

TOTAL 

$3,625 

The  following  is  a detailed  list  of  Minnesota  DNR  data  processing  expenses 
(Varies  according  to  sample  size) 


ITEM  COST 

1.  Keypunch  Records  $ 144.00 

Verification  by  Keypunch  144.00 

2.  Data  Sheet  Compilation  100.00 


Error  Checking  (student  worker) 


3.  Program  Editing,  etc.  300.00  - 690.00 


4.  Computer  Processing  Costs  2.00 
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5.  Outputs 


6.  Generation  of  Tapes  and  Discs 


7.  Data  Stored  in  Tape  for  Five  Years 


8.  Copies  and  Mail  Costs 


9.  Communication  and  Co-ordination 


10.  Mi  sc.  Expenses 


TOTAL 


1.80 

50.00 

65.00 
16.82 

30.00 

60.00 

$ 900.00  - 1 

(depending  on 
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200.00 

modifications) 
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TOTAL  CORDS  USED  FOR  1ST  H0ME  = 3245415.0  TOTAL  VOLUME  FOR  2ND  H0ME=  142855. 


ESTIMATED  TOTAL  REPRESENTED  HOUSEHOLDS  BURNED  FUELLJOOD  IN  THE  STATE  CODE  = 36  YEAR=81 
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